Within the general framework of the Lehmann-Symanzik-Zimmermann axiomatic field theory, we obtain a simple and coherent formulation of quantum electrodynamics. The definitions of the current densities fulfill the one-particle stabihty condition, and the commutation relations for the interacting fields are obtained rather than being postulated a priori, thus avoiding the inconsistencies which appear in the canonical formalism. This is possible due to the fact that we use the integral form of the equations of motion in order to compute the propagators and the S matrix. The resulting spectral representations automatically fulfill the correct boundary conditions thus fixing the ubiquitous quasilocal operators in a unique fashion.
Along with these general assumptions, we take the usual commutation relations for the photon asymptotic free field a":
where D and S are the Jordan-Pauli functions.
The stability of the one-particle states 9 is a consequence of the general assumptions and the asymptotic condition, both for the photon and the electron fields. This result has far-reaching consequences: in particular, it constrains the possible definitions of the corresponding currents, which appear as the source terms in the equations of motion. Let us recall that the usual canonical electron-positron current density j"(x), inferred from the classical theory, and involving a product of two Heisenberg fields with the same argument x, does not fulfill this stability condition. This is apparently the reason why a "renormalized" current2' has to be redefined a posteriori.
The same applies indeed to the interaction term f (x) 
can be expanded in terms of normal-ordered chargeconserving products of the in fields:
We assume the existence of Heisenberg fields for the photon and electron A&(x), %(x), as well as the n-point propagators, formed as the vacuum expectation values of time-ordered products of them. These fields tend asymptotically5 to free incoming fields a (x), P(x), when t~-oo, and free outgoing fields a& (x), P'"'(x) when t-+~. They both satisfy the sourceless equations
The expansion coefficients are given by the reduction formulas ' ' in terms of the (2m +n)-point propagator
The interaction is now defined by the elementary vertex, as the first-order S-matrix term, and it contributes only to the three-point function:
S"'= i -e f:P(x)y P(»)a "(x):dx .
(2.4) This is, of course, the "minimal coupling" interaction. It is local, conserves charge, and yields a gauge-invariant theory. As is well known, it is also C, I', and T invariant. 
= -e D&"x -x' j" x' x', 2.6a
thus showing that j"and f are the correct current densities.
The Heisenberg fields A"(x),%(x) obey now the equations of motion
III. TWO-POINT PROPAGATORS
We can now find the spectral representation for the photon and electron propagators, ' ' with the aid of the integral equations (2.8) and the stability condition (2.9).
Let us start with the photon propagator, defined as 
There are several points worth remarking about in this expression. The first one is that the cross terms vanish, in view of the one-photon stability property (2.2a). The second one is that the causal character of the propagator follows directly from its definition in terms of the T product, so it becomes irrelevant whether we use retarded functions in the integrand, or any other photon free propagator. Third, we notice that the argument in the step functions refers to the original variables, and not to the integration variables, appearing as arguments of the current densities. Finally, the current-current correlation function is a well-defined function (more precisely a tempered distribution~) with well-known spectral properties.
Its Fourier transform has the form --J (j"(y j )"(y ))e'+dy =&(k')e(k ), ( 3 6) 2F -co +6) +16'
The photon proper energy function is defined through the relation'8 c Dc+DcllDc (3.14)
where q"=(a),it} .
(3.8) 5 S'(x y) 5a"(g')5a "(i1) = e 2[S'(x, g)y "S'(g, 7})y"S'(ri, y) + S'(x, ri )y"S'(ri, g)y "S'( g', y) ] .
Setting 5a& --0, and using the reduction formula Eq. (2.3b) together with Eq. (4.1) we get (4.3)
(2.10a} (See Fig. 1 .) rather than being imposed. "
A similar calculation gives the radiative correction to the electron propagator. To order e, it is enough to take so that ef "'(x) =ea(x)P(x) (2.10b) e (j"(xi)j"(xi))"' =ei(:P(xt)y P(xi)::P(xg)y"P(x2):) = -e tr[S (xi -x2}y"S+(x2 -x))y"], (4.5) so the f fcorrel-ation function yields e (f(x&) f(x2))"'=e'(y"a"(xi)P(x~)P(x2)a" (x2) It is evident from Eq. (4.5) that a loop is formed in the correlation function. However, since there is no multiplication by step functions, the product in Eq. (4.5) is well defined as a product of distributions.
The diagram in Fig. 2 is then similar to the one used in S-matrix theory.
2 ' 3 However, in the present theory there are no assumptions about analytic properties, and the subtrac- In the case of the photon, we define formally II as is a T product.
Let us now compute Eq. (5.6) to second order, X 'z'(x -x') = ie i-( T:a'(x)P(x)::P(x')cr(x'): ) ie -y"S'(x x')y-"D'(x -x'), or, lil p space It is not clear how to define a vacuumvacuum amplitude free of ambiguities (even with a renormalized Lagrangian), since the renormalization conditions are imposed on the two-point propagators in the usual theory.
In conclusion, a coherent and systematic picture of @ED has been obtained by defining current densities which obey the one-particle stability condition, and taking the integral form of the equations of motion as a starting point. The commutation relations for the interacting fields are computed a posteriori, instead of being assumed, as is done in canonical theory. In this way we work with "renormalized" fields from the very beginning. The resulting expressions for the two-point causal propagators turn out to be the correct ones. They are obtained as spectral representations of the source-source correlation functions with the appropriate subtractions. These expressions do not have any ambiguities and fulfill automatically the "renormalization conditions. "' This result is a direct consequence of the use of the vacuum and the one-particle stability conditions.
In order to have a closed system of equations, the source terms are expressed in terms of the S-matrix, which in turn follows from the propagators through the usa& reduction formulas.
